Althesin was administered i. v. to eight dogs, using two different rates of infusion (6.55 ± 2.13(d kg"' min and 12.8O±2.0O/Ukg-1 min). Ventilation (Tl, TE, RR, TifTm, VT, VE, VT/TI) and arterial blood-gas tensions were measured in air and during a 10-min period of 100% oxygen breathing. For both rates of Althesin infusion the ventilatory response to oxygen wai identical: there was significant depression of ventilation (decrease in VE and of the ventilatory drive, VT/TI) from the 1st min of inhalation lasting up to the 10th min. This decrease in ventilation was more marked and persistent than the decrease noticed in the unanaesthetized dog. We conclude that the hypoxic ventilatory drive persists in the dog under Ahhesin anaesthesia. Mosso (1904) and Marshall and Rosenfeld (1936) demonstrated that, when the central nervous system (CNS) is depressed in association with the administration of anaesthetic agents, or hypoxia, the administration of oxygen may depress ventilation or even cause apnoea. Since the publication of these studies, Comroe (1965) and Wylie and ChurchillDavidson (1972) stated that the chemoreflexes stimulated by hypoxaemia were not modified by anaesthesia. Weiskopf, Raymond and Severinghaus (1974) reported that, in the dog, halothane induced a decrease in the ventilatory response to hypoxia and this observation was confirmed by many authors using other anaesthetic agents, in animals and man. Recently, Gaudy and colleagues (1982b) demonstrated that, in the dog receiving Althesin anaesthesia, the ventilatory response to hypocapnic hypoxia was not modified during light anaesthesia and was maintained during deep anaesthesia. The scope of the present work was to present evidence concerning the hypoxic stimulus in the dog receiving Althesin anaesthesia with particular regard to the ventilatory effects caused by administration of oxygen.
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MATERIAL AND METHODS
Eight male beagle dogs(mean weight ±SD= 18.34± 5.2 kg) were starved for 12 h. A vein of a foreleg was cannulated and anaesthesia induced and maintained with Althesin diluted in a saline solution, administered i.v. by an electric pump (Rhone-Poulenc RP 04-PE). Following the induction of anaesthesia, a cuffed tracheal tube was inserted and, to minimi?*; respiratory resistance, the tracheal tube was connected to a Y-shaped tube without any valve, one of the side extensions being connected to a Douglas bag (5 litre) which was supplied with either air or oxygen. The flow of inspired gases was adjusted to exceed the ventilation of the animal to avoid rebreathing. The dogs were placed on a thermostatically controlled heating mattress, the rectal temperature being maintained at 37 °C. A catheter was inserted percutaneously to a femoral artery for the recording of arterial pressure (Statham transducer P 23IA) and the collection of blood samples for the determination of PaOj, Pacch and pH; the determinations were carried out within 5 min of sampling (Instrument Laboratories 313). The concentration of carbon dioxide (FCO 2 ) in the tracheal tube was recorded continuously (Beckman LB2). The spirogram was obtained after integration of the pneumotachographic signal (Fleisch No. 2). The pneumotachograph was calibrated at the beginning and end of each experiment with air, and with oxygen. Systemic arterial pressure, FCO2 and pneumotachogram (flow V and tidal volume VT) were recorded on a polygraph (Beckman DynographR411).
As anaesthesia proceeded, the rate of Althesin infusion was adjusted to a level suitable for the maintenance of light anaesthesia, the level of anaes- (Sear and Prys-Roberts, 1981) . The steady state was determined by noting constant values of Fc&i, systemic arterial pressure, heart rate, respiratory rate, tidal volume and temperature. The air was then replaced by 100% oxygen and this was inhaled for If)min Arterial blood-gas tensions were measured before the administration of oxygen and at the end of the 10th min of oxygen breathing. The spirogram was recorded for 1 min before administration of oxygen and for the 10-min period of inhalation. The tidal volume (VT), duration of inspiration (Tl) and duration of expiration (TE) were measured. Respiratory rate (RR) and minute ventilation (V"E) were calculated. Ventilation was also expressed in terms of respiratory timing (Tl/TmJ and mean inspiratory flow (VT/TI) which is a measurement of ventilatory drive (Milic-Emili and Grunstein, 1976) . Subsequently the rate of Althesin was increased to produce deeper anaesthesia (rate B). Once a steady state was established, the same measurements were undertaken, in air, then during and at the end of the 10-min period of oxygen breathing. Student's f test was used on paired groups of observations to analyse the results. Table I shows the two rates of Althesin infusion (A, B), the different variables measured or calculated for each rate and the differences observed between the two rates. When anaesthesia became deeper ventilation was depressed: VE decreased, caused by a decrease in respiratory rate, whereas VT increased slightly. The reduction in respiratory rate was caused by an increase of both Tl and TE with a decrease of TI/TE ratio. Concomitantly as anaesthesia became deeper, Pacx>2 increased, while pH and Pao2 decreased. A significant difference was found between rates A and B for these variables. The administration of oxygen (FlOj = 1.0) was followed by an immediate depression of ventilation (tables II and III). There were no significant differences in the decreases in ventilation expressed as percentage of the value of ventilation in air between rate A and rate B (table IV). The ventilatory depression was partly caused by a decrease in tidal volume but principally by a reduction in respiratory rate. There was a decrease of VT/Tl for the two rates and of Tl/Tm ratio only at rate B. The ventilatory depression (table TV) at 1,2, 3, 4, 5 and 10 min of administration of oxygen was respectively 32-28.5-25.7-29-27.1-22% at rate A, and 45. 3-39.2-36.3-36.6-36.5 and 35 .5% at rate B. Hypoventilation produced hypercapnia, observed at the 10th min. P&Ch increased (without any significant difference in Pac^ between rates A and B).
RESULTS

DISCUSSION
The ventilatory effects of Althesin anaesthesia observed in the present study were similar to those reported by Gaudy and colleagues (1982a) in dogs.
During light anaesthesia, ventilation and blood-gas tensions were similar to normal values observed in unanaesthetized dogs (Stahl, 1967; Green, 1979) . Deepening of anaesthesia produced ventilatory depression resulting in hypoxia, hypercapnia and acidosis.
The significance of the hypoxic stimulus can be demonstrated by administering oxygen (May, 1957; Dejours, 1962) in man during ventilation at rest. In seven unanaesthetized dogs, Watt, Dumke and Comroe (1943) showed that oxygen depressed ventilation: "In each dog there was usually an immediate decrease in minute volume which was ma-irimai at the end of the first minute; the magnitude of this depression varied from 11 to 31 per cent. Minute volume had returned to a normal level by the end of 3 min in 3 dogs, and by the end of 6 min in another, but in 3 dogs, respiration was still 10 to 14 per cent below the control level at the end of the 6th min of O 2 inhalation."
Anaesthesia modifies the functioning of the respiratory system, and especially the regulation of ventilation (Severinghaus, 1975) . It is now accepted that the ventilatory response to carbon dioxide is depressed. Previously, it has been accepted that the sensitivity of the peripheral arterial chemoreceptors to hypoxia was not modified by anaesthetic drugs (Comroe, 1965; Wylie and Churchill-Davidson, 1972) . To a certain extent, this was considered as a safety factor, particularly at the time of awakening from anaesthesia. This consideration has been debated further since Weiskopf, Raymond and Severinghaus (1974) demonstrated that, in dogs, halothane decreased the response to hypoxia. The decrease or the abolition of the respiratory response to hypoxia has been noted in animals and in man with other inhalation anaesthetic agents (Yacoub et al., 1976; Hirshman et al.,1977) , barbiturates (Hirshman et al., 1975; Gautier, 1976; Smith and Kulp, 1977; Knill, Bright and Manninen, 1978) , morphine , fentanyl (Smith and Kulp, 1977) and diazepam (Smith and Kulp, 1977) . Gaudy and colleagues (1982b) reported, in the dog under Althesin anaesthesia, that whereas the response to carbon dioxide was decreased, the ventilatory response to hypocapnic hypoxia was similar to the response to normocapnic hypoxia in unanaesthetized dogs as reported by other authors (Bouverot, Candas and Libert, 1973) . The increasing depth of anaesthesia entails a decrease in the response but does not suppress it. Therefore, the effects of anaesthetics on the sensitivity of the chemoreflexes to hypoxia might differ according to the anaesthetic agent used (Marshall and Rosenfeld, 1936) .
The results of the present study emphasize the fact that, in the dog under Althesin anaesthesia, hypoxia is an important stimulus of ventilation. The administration of oxygen entails a decrease in minute ventilation and ventilatory drive (VT/TC) despite hypercapnia and acidosis; the respiratory timing was also modified. The depression of respiration caused by oxygen did not depend on the depth of anaesthesia. For the two rates of anaesthesia under consideration, the depression observed was more marked and persistent than the depression observed by Watt, Dumke and Comroe (1943) in unanaesthetized dogs. This might tend to prove not only that the hypoxic stimulus persists during Althesin anaesthesia, but also that its role is somewhat more prominent than in the awake animal.
Comparison of the results of the present study with those reported in the literature, demonstrates that the actions of Althesin on the chemoreflexes sensitive to hypoxia are different from those caused by other anaesthetic agents. The differences exhibited by anaesthetic agents may be caused by the different sites of action of these agents upon the intricate mechanisms of the chemoreceptors. The effects of anaesthetic agents on the peripheral chemoreceptors have caused much controversy. According to Dripps and Dumke (1942) , ether and cyclopropane decrease the sensitivity of the peripheral chemoreceptors in the cat and dog. Price and Widdicombe (1962) noted that, in the cat and dog, cyclopropane did not modify the activity of the chemoreceptors, whereas Biscoe and Millar (1968) observed that, in the cat, the activity of the carotid bodies was stimulated by cyclopropane and ether, but was depressed by halothane. This depression by halothane has been observed recently by Davies, Edwards and Lahiri (1982) . The activity of the peripheral chemoreceptors can be modified by anaesthetics either directly or indirectly through modifications of the blood supply, blood-gas tensions, innervation or by a modification of the CNS structures involved in the afferent pathways from the chemoreceptors. The possible action on these various mechanisms of Althesin has not been studied.
The results observed in the dog under Althesin anaesthesia should not be extrapolated to man without reservation. If these results were corroborated in man, there would be two possible clinical implica-tions: first, under Althesin anaesthesia, the persistence of hypoxic stimulation might increase safety during recovery from anaesthesia and, second, the administration of pure oxygen might induce respiratory depression. 
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